CHAPTER IV.
MEASURES AND INSTRUMENTS.
352.    HAVING seen in the preceding chapter that for the investigation of the laws of nature we must carefully watch experiments, either those gigantic ones which the universe furnishes, or others devised and executed by man for special objects—and having seen that in all such observations accurate measurements of Time, Space, Force, etc, are absolutely necessary, we may now appropriately describe a few of the more useful of the instruments employed for these purposes, and the various standards or units which are employed in them.
353.   Before going into detail we may give a rapid r'esumk of the principal Standards andj Instruments to be described in this chapter. As most, if not all, of them  depend on physical principles to be detailed in the course of this work, we shall assume in anticipation the establishment of such principles, giving references to the future division or chapter in which the experimental demonstrations are more particularly explained.    This course will entail a slight, but unavoidable,  confusion—slight, because Clocks,  Balances,  Screws, etc., are familiar even to those who know nothing of Natural Philosophy ; unavoidable", because it is in the very nature of our subject that no one part can grow alone, each requiring for its full development the utmost resources of all the others.    But if one of our 'departments thus borrows from others, it is satisfactory to find that it more than repays by the power which, its improvement affords 'them.
354.   We may divide our more important and fundamental instruments into four classes—
Those for measuring Time;
„           „         Space, linear or angular;
„           „         Force;
„           „         Mass.
Other instruments, adapted for special purposes such as the measurement of Temperature, Light, Electric Currents, etc., will come more naturally under the head of the particular physical, 'energies to whose measurement they are applicable. Descriptions oiethod of least squares becomes greatly simplified. Thus, if 6 denote an angle increasing in proportion to /, the time, through four right angles in the period, T, of the phenomenon; so that
